Hyperactive transposase mutants of the Sleeping Beauty transposon.
Transposable elements have enormous potential to overcome one of the major hurdles in nonviral gene delivery, namely the lack of long-term gene expression. The Sleeping Beauty (SB) transposon is a promising vector system for nonviral gene therapy as it has the highest transposition activity of all known DNA transposons within mammalian cells. In an effort to generate a more efficient delivery vehicle, we conducted a systematic evaluation of several novel and previously identified SB transposase mutants. The results indicate that certain combinations of mutants do not enhance transposition, whereas others give a synergistic response. The most active mutant, designated HSB17, shows nearly 17-fold higher transposition activity compared to the original transposase SB10 when tested within the same expression cassette. In addition, synergistic activity is observed when this hyperactive mutant is combined with an improved transposon. Animal studies utilizing the hyperactive transposase show enhanced long-term reporter gene expression. These modifications further expand the utility of this transposon-based gene transfer system.